TFT-EL display panel using organic electroluminiscent media 
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Abstract 



A flat panel display comprising thin-film-transistor-electroluminescen (TFT-EL) pixels is ^described An 
addressina scheme incorporating two TFTs and a storage capacitor is used to enable the EL pixels on 
fS^Sria duty factor close to 1 00%. This TFT-EL device eliminates the need to pattern 
he EL cathode, thus greatly simplifying the procedure to delineate the EL pixefc as well as ensuring 
high , resSio T The TFT-EL panel consumes less poweMhan conventional TFT-LCD panels, especially 



when the usage factor of the screen is less than unity. 
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^tt*fc»=.©#ftl»ii±U:»**ti* (B2te#JiS) . 
40 J8lB*«tt»7 2ttTFT2©K^-r>«#fcttMU 
#*b<l*iTOt?fe»J. c*ilt*«xi/d; hn;i/5* 

[0028] *©srai?tt<f * u < \t=.m<tis y 3 >t- 
±tcit8[$tvSo ^j/^-s/s >«i*?w«<b*nfeij| 

7 6 S:!St^feI TOfr&xs/^jfSft. itittttv^T 
ai*ft4*»^V^ N 3^1/ i **>iOB'©1»*S:«i ' 

*fe» KiMST* S. fiJ*4 tf \tfigm 
50 IClt 1 5 0 »»6 2 0 0 n m©®$ ©Jttt^ffV^^THlE L 



(6) 



2 4a tf* 6 & n . #* K \*'^y<-^ a > 

[0 0 2 9] Hlgkx.]/!? KP^5^t^I8 2fctrtJ/ 
*-^a>Ji±&tfEL»^±k:Jti^4i.4. *3SW 10 

•5(Scozzafava0EPA 349,265 
(1 9 9 0) ; T a n gCDT* »J*«FI«B4 , 3 5 6, 

4 2 9-3-; Va n S 1 y k e4Sf©T^ "J*«#l : *4 , 5 
39, 5 0 7# ; Va n S 1 y k e««D7*iJ*#tt* 

4, 7 20, 4 3 2 ; T a n g4ff«D7* U *«1MS4 , 
76 9, 2 9 2f ;Tang^CD7)l'J^I4, 8 
8 5, 211* i Pe r r y^CDT* U *«tt*4 , 9 
50,9 50 ;Littma n^COT^ 'Jrtt#i*3l5 , 

05 9, 861f ;VanSlykeffl7^iJ*W 20 

5, 04 7, 687f ; Soozzaf ava^(D7> 
U*WlFf65 f 073, 446f ;VanSlykef 
©7>U*WW»5, 059, 862f ;VanSly 
kef«)7^U«*5, 061, 617#;Van 
Sly'ke(D7^U*»HFi5, 1 5 1, 629f ;T 
a n g*07*'J*W1MR5, 294, 869-§-;Ta 
ng*«)7>nj»IWF«5, 294, 8 7 0f) 0<ke> 
*«e*a»©**EL7 ff ^'rxCD^*:t»*U"5 4. EL 

a ft & atM w a*?*** t **rr z a AM 

Sm^AS.^ffij^rt-eH^i'S. tiE Ll&M 40 
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■f 4ft£*&li*a!»KttlK3»fcJ: y*t«$ft*#, ftilO 
[0 0 3 0] #*bv>*JSWCtt*-;baAM*»6)ftS 
[00 3 1] 

Hbi] - 




Q 'f/' Q 



'1 '2 

[0032] ;;f : QttNXlic-R 
Mli4R. £JS®tfb*lJ. XfcfcSfcM^ny^bto 
Tl, T 2 it^.m^-t^it7JV^JVX\t^a^^<D 

[0 0 3 3] #*bv^3l«[«"CI**-^»JBtt3*** 

[0034] 
[<b2] 



R 7 



\ 



N — Ar e 



N 



/ 



AR 



/ 



R. 



[0 0 3 5] rit*A r eti7i; U^PT'feU, nttl 
*»64 0IH»-C*y, Ar. R 7 , R» > R9 l**4v? 
ftaJRSft^7'j;i/l¥T?«>«. #*bu>3*EBfi«-ett;u5 

n3-&A&zf&mft&&m**i'>>j k (o 
x i n o i d) fb-&*fc*fc. y-f Rb£$ 

[0 0 3 6] 

Kb 3] 



11 



(7) 
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A I — o— A I 




[0 0 3 7] -R7 lifi£&*."Tt£tt&il 

[0 0 3 8] 
Mt4] 




Al — 




20 



* [0 0 3 9] idT-R2 -R7 tt±IBT?SHS*i.fc*iO 
Tfe»J. L 1 -L5tt£*«»Cl 2X1** U^fcuft* 

Htn^nai+m^a i 2o«*jb(?©* 

[004 0] 

Hb5] 




[004 1] dd-CR2 -R6 l*#iltXtt(l&©«*Jfc*. 

f§BJl CDTFT-EL XliZnStOi: fr^^M 

[0 0 4 2] fc©7n-fe:MWB-eW:EL|»ffi8 4lir'< 
tt0iat*IV^Al ffSb< l±4 e VJaTOtt#Bfl» 50 



6ft* <T a n g^©7* U ABtiffi 
4 8 8 5 2 1 1 . «V>it«HS»mi*lltfll 

'tearCTTt&Kff* l^ttStt 'l 0 : r-ar?Jfc-T?)-vif- 



(8) 
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8©^&BH&&u { s**&fcs*"*«fi^fca , &fc 

^BW&^^^ltAaiWKttS - 2 5 nmOlBHOff 10 

[0 0 4 3] #»qBlC,fca»E«h 5 Sit** 
# * b V>*i* * JKT t JttiBf 4 . JB-SPBft? I* 2 0 0 0 
± 2 0 #^df .X h n - A/?£ CD7^l/77 'J 3 vBf 
lil023mTor rO^ntXES-CSfEtt^JiL 
t^7>h^i:LPCVDi'7.fAil^5 5 0S.CX' 
It^^ixS. £©ft£7^;U?7*i'U3>Ji&#l3ll 
B»»C«fft^b-rafe«!>»CjC5fi*"e5 5 0gCT?7 2$!HHft 

jar-— ;u-rs. -tft^&atfy f y u^r-r^Ki*:? 0 

^XvSJSSirt-r-S F6 1 2 ©»•£«£#£ 20 

Ji-effiftMtt 1 O 0 0 ± 2 0 * V 97. V n-A P E C V 
D S i 0 2 HWiS«««ft4. h»M 

1*3 5 OflEC-ei 8^4 5 0KHz <0JHij8St2 00 
WOfltoO 1/^;K'0 . 8To rrOff*'C^7X7SJ6 
«§rt-e5/4C0N2 O/S i H4JfCHtSl**t*. 

[0 04 4] ^CDaBrTttT^U^TXi/yavMttP 
ECVD-i*-h*MWI-hK*K2*t, »— 

l*fft < W * V-f ^5 V h 4 g BK50#iiS: 

te&**&^x.y*v9iS.*.*. *-©aKUS/y=i:/Jf 
<te#j3 0 00*>^hn-A*aT?*«. 
[004 5] ■f*Vjyzf ; 7> M4V— *. KNV. 

2 ®«a*T- 1 2 0 K e V"7?«;#T? K~ £ d i: K 

J; y^flitift. K-^> h©iStt-fbttfiBR£H*L1»1? 
6 0 0* CT?2l$IHBItt;£*i4. &©«lf"Cl450 00 
Kn-Afft^— Kfb^U avflAHi^ft*© 

«ky?eflft«*i, 4ooaect?i 34Mb»j«^ (10% 
H2 , 9 o%N2 ) rt-c*M9£*ia. 

[0046] ftH^icm h» 7 >S?** ©**'*S"<- 
•J/a Vtt*?-»->f HD>«iJliRja?» (ECR) rtT 

;U9 O 0 W. JflftK3..__5 GH z T' 1 . 2 x l_p-_ 4 T o _ 

r rCDffia-ri&dfcfcftfc. **^S/^-S/3>tt3 0 * 

Mfi = 400cm 2 xlOvxO. 
= 4 7 y h 

Cl©**?HmttTFTt«J:4*»*H«S]8^.4. TFT 50 
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0&C©gf£i&&T*l 5#Rflfc£ft4o rQ&ga&BI 

[0 0 4 7] #fgBJ3 ©*££©#!)£ UrttTOTFT-E 

?5©$ = 10 0 0 

?!I©$C = 10 0 0 

Hs^Sfe = 2 00fimx200/im 

EL3te««!K = 5 0% 

7U — AB$|H = 17ms 

fittlbBflH = 1 7 m s 

¥J£jjSfg = 2 0 f L 

ELMM'&ffi. = 0. 8 mA 

^a^tf-Td^l/ = 10 0% 

E L®#$C = 1 0 v rm s 

^6 ©K3b£#i4 tft ati/ffi« =i y tt v -y- v&frt 4 

JBlTffltttt C*ua^*A6: 
TFT 1 

y- h®ffi = 10Y 

V-XIE = 10Y 

iSVWfa = 2**A 

HvWfa = 1 0-H a 
TFT2 

y-httfit = 10V 

V-X^ff = 10V 

*>n ! M = 2 xE LWMMffi= 1. 6/iA 

*yfiM = 1 n A 

*2S = lpf 

T F T 1 K^4* >liS#liT FT 2 £ ^*Vf"4fc 
ftK»«4mffi (10 V) !C#l/TtTHcjJ:l#nD (17 m 
s) tfncSEtta v ©fc^**^-*: 
T'i&4. TFT 1 fc#-r«*7«jftK#l*7 U — ajbm 
(17ms) tfiCDnyxV-y (Xl/TF T 2 K) ± 
©«ffiP*T 2 % J-XTTrifc 4 * tcft&/J* $ v» d k 

4. 

[0048] TFT2ic??t-r4*>€sfti4E L®^mas 

©2fl§ftf*y. 1. 6^A-C*4. £©2{g©ffijttl4Kl 

^k*fc**E L**©»*G>swbfc*t-r**iiE©fca 
©a«&e»*atfci | iF»f tft2©^- 

^ffill*^*;^ a > h 5^ h KiW4. 1 n A©* 

© 5 0 0 teJELk© * 7 3 > h 7 X Kirb -&ti#*-r 
4. ^;i/^l0nyh7^ hi:bli<kUfg<^W^ 

[0049] 4 00cm 2 ®7JU^—i/rt%MZttL"C 
¥r^#aic*4*iS*»*tt4 7y ht^. 
0 0 1 A/ cm 2 

2I±E L*?i:ia5!l"e***^TFT2S:««l*ii'©J: 
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<SLfc?2> ts TFT2T'(Z)±m*ti5»cli2 9y bX*& 
Z. TFTlH#1-5fi3yg|Hil OOOx 1 OOO^ 

^;i/tc5^bx i n-y t-i y*t <4n>«}:o^it^$ti 

(S.MorozumiWAdvances in E 
lectronics and Electron P 
hysics. P.W. Hawkes jgg& Vol.7 
7, Academic Press, 1990 ft# 

fig) „ »f < ut 5;k->"tft-e L/UM:*ft5 

[0 0 5 0] 2|S^BJCDTFT-E La'^MTF T- L 

c d K*hr £«a£$ich tx 2 r> v>n.m\& -r 

S. JR— K1TFT-E L*jQij#ttfi*XW:ra«*;i>5 

*-t: > x«* ft *rr -5*7 Jha^-fe-efc « 

tt& a Ksaffixttt a 7-?^w -lejytc «k 2 * 5 - 

fe-C't£tt4\\£K>bti:^Zt'e&2>. deleft LTT FT 

[0051] spmw.j]fflmtjiK'h2^. fa&5&6i±"E 
3 «w ^ ffl H#ra %> -5 a> e> t- & a . tt# * 

&. 

[0 0 5 2] 

#IMB®TFT-tf*EL7W.*©3fc 

1) «|el^? Kfc»tt©W*tt3tlttbfcJi"C** 
tttBfRjlMftaEl*TFTC!)»tt^:**i:BB*l/fcas<i 

2) M&itiiffl-c&y. ^TOiS^ic^jiT-fes. * 

tt»C2<»?**t?0»ffift-'"«3i->{tr4Hltttl»** 

3) ^*-v>ffo»t*7Ku^atj { jaiB(s**^)-iit* 
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WPJtSEft&vv. #**+>frlil 0 0%fa-f <rffi» 

4) **EL*^®flr«tttt«Bft**ta. fattfc&i* 

tftttl 0 0*ra- r * flR»rC<S«SI£M (1mA/ 
cm2) (5V) T»IMW4*6T*4. 

5) EL*^ft«ft-r&fcfcK l &3^£ft«#a»ffi 

*y«*ffc»#a*i*^. 

[laffioffif^*^] 

[01] t&«|VMJy4'.*.4«|?TFT-EL7 f /*-f* 
©HBS0ft^1". 
[02] #&IJ§flD4ift-?TFT-E Ly-rWXfflspffiH 

[03] I2©HA-A' fci&ofcWBfEI-Cifc*. 

[04] -f*>^f v^^>Kniw«eait50TFTfli 
jSt»jft-ra^n-fe^.ftw"r*A-A' jc»ofeWafH 
20 -eaa. 

[0 5] *Rh5V^AiCDV-X4: Kl/-< VflWttCtf 

^n-fc^«HftS%-r«A-A' fciBofcWffifHl?**. 
[0 6] 7;i/5i*A««©*8lft5%-r«A-A' fc» 

ofe»fffi0r-*s. 

[0 7] as^lifc^i^s©^^^^^^ 

ydrS*lfc-»"«S/^— S/ a>Ii ©*i«ft7S-T*|A - A' 
[08] xui> ho;u5;M^Afc»ffifiDit8W>fireft 

30 ^-t^a-a' kif&-afe»fffiiatf*a. 

[09] 02®il8B-B' ^ofeWBHTftS. 

Ti , T 2 IIh7>^ 
Cs 3^^*- 

el h a ;t/$>--te 

4 2 

44 v y a >ji 

4 6 y-b'iA 

5 2 *fc$cjf 

40 54, 5 6 mmi 

6 2, 7 2 W&ftft 

7 4 j**/*— isayJS 

7 6 -r-^°#iS 

8 2 ELl 

8 4 ELmU 
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.01] 



[122] 



V 



1 



<i+2 



[0 3] 



ELMS 




1/ 



in 



63 TFT1 




[04] 



[05] 



52 



*u_-si 5s 



SI02(LTO) , j-. 

Y/M^WA I I x - 



m.#wmm$wmm#® 



SIO2(LT0) 



7* 



•44 

wsi r 4 ** ^ 



*y-si r- h 



42 



,Uyj"J3>TOVK PECVD r-h SJ02 



me] 



[07] 



ttttWti < I TO) 

/^-iji^(LTO) / 76 

^ V i 72 




gn^fB I iBpin^il 5102(LT0) 



7 



PECVD y-F Si02 




SI02(LTO) 



